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[57] ABSTRACT 

An end station port (2—6) for connection to a token passing 
communication system Which connects a number of end 
station ports and in Which the communications protocol 
under Which the system operates permits more than one data 
frame to be transmitted by an end station Within a prede 
termined token holding time comprises a transmit store/ 
frame assembly unit (19) for preparing a data frame, having 
a length not exceeding a predetermined maximum size, for 
transmission; and control logic (20) for controlling the 
passage of data to and from the end station port for trans 
mission on to and receipt from the communication system in 
use. The control logic (20) transmits a frame prepared by the 
frame assembly unit (19) When the token is held by the end 
station port. The control logic (20) includes a monitor (21) 
for determining Whether, folloWing transmission of a current 
frame, there is sufficient time remaining to transmit another 
frame of the predetermined maximum size before the pre 
determined token holding time has expired. 

12 Claims, 2 Drawing Sheets 
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END STATION PORT 

FIELD OF THE INVENTION 

The invention relates to an end station port for connecting 
to a token passing communication system. 

The invention also concerns a token passing communi 
cation system connecting a number of end station ports 
according to the invention. 

BRIEF DESCRIPTION OF THE PRIOR ART 

Token passing communication systems are Well knoWn 
and are used primarily for implementing local area netWorks 
(LANs) and the like. They can have various logical con 
?gurations including rings and buses but all operate on the 
basis of a protocol in Which only an end station port holding 
a token is permitted to transmit data in the form of frames. 
Such end station ports can be coupled to communication 
equipment such as processors (e.g. PCs) or to a bridge unit 
linking the communication system With another communi 
cation system. A typical protocol is described in the IEEE 
802.5 Standard. Conventionally, When an end station port 
holds the token, it is permitted under the protocol only to 
transmit a single frame of data and thereafter it must release 
the token to enable another end station port to transmit data. 
HoWever, certain protocols permit an end station port hold 
ing the token to transmit more than one data frame While it 
holds the token providing an overall predetermined token 
holding time is not exceeded. The problem With operating 
such a protocol is hoW to determine hoW many frames of 
data can be transmitted Within the predetermined token 
holding time in vieW of the fact that data frames do not have 
a ?xed length. One approach Would be to build up a set of 
data frames in memory prior to transmission and to ensure 
that the length of the multiple data frames Were such that 
they could all be transmitted Within the predetermined token 
holding time. HoWever, this can add signi?cantly to the 
overall processing and transmission time in vieW of the need 
to build up the data frames in memory prior to transmission. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, an end station 
port for connecting to a token passing communication 
system Which connects a number of end station ports and in 
Which the communications protocol under Which the system 
operates permits more than one data frame to be transmitted 
by an end station Within a predetermined token holding time 
comprises frame assembly means for preparing a data frame, 
having a length not exceeding a predetermined maximum 
siZe, for transmission; control means for controlling the 
passage of data to and from the end station port for trans 
mission on to and receipt from the communication system in 
use, Wherein the control means transmits a frame prepared 
by the frame assembly means When the token is held by the 
end station port, and Wherein the control means includes 
monitoring means for determining Whether, folloWing trans 
mission of a current frame, there is suf?cient time remaining 
to transmit another frame of the predetermined maximum 
siZe before the predetermined token holding time has 
expired. 
We have devised a particularly simple approach Which 

enables an end station port to transmit multiple data frames 
Within a predetermined token holding time Without having to 
build up the data frames initially in memory. This is prima 
rily achieved by presetting a maximum frame siZe (usually 
less than the token holding time) for the end station port so 
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2 
that the control means “knoWs” that the next frame Will not 
be larger than the predetermined maximum frame siZe. 
Consequently, by monitoring for example the remaining 
time left to transmit data frames Within the predetermined 
token holding time, and providing this is greater than the 
predetermined maximum frame siZe, then another frame can 
be transmitted. 

It should be understood that the token holding time and 
frame siZe are measured in similar units since frames are 
transmitted at a common, ?xed rate. 

Typically, the maximum frame siZe Will be determined 
during initiation of the communication system incorporating 
the end station port by reference to other end station ports 
Within the system. 

The end station port could be connected to a data pro 
cessor such as a PC or the like or it could constitute a bridge 
connecting the communication system to another commu 
nication system. 
The communication system Will typically be in the form 

of a local area netWork but other forms of netWork are also 
possible and the con?guration of the communication system 
can be of any conventional type such as a ring or bus. The 
medium connecting the end station ports can again be of any 
conventional type including a hard Wired connection, ?bre 
optic, or a non-physical link. 

In general, each end station port Will be associated With its 
oWn frame assembly means and control means. HoWever, in 
some cases, a frame assembly means and control means 
could be common to more than one end station port. 

Within the communication system, it is possible that not 
all end station ports Will have the ability to transmit multiple 
frames although the invention is concerned only With end 
station ports having that capability. In either event, all end 
station ports can receive data. 

Typically, the frame assembly means Will include a store 
for storing a Whole data frame prior to transmission. In some 
cases, hoWever, a data frame to be transmitted may be only 
partially stored or even generated “on the ?y”. 

Conveniently, the monitoring means comprises a counter 
Which is incremented or decremented at regular intervals to 
monitor the time to transmit a data frame, and comparison 
means for comparing the time remaining until completion of 
the current predetermined token holding time and the time to 
transmit a frame of the predetermined maximum siZe. 
Typically, the counter counts data bytes as they are trans 
mitted. 

In one example, the counter is a doWn counter Which 
starts from a value equal to the predetermined token holding 
time less the time for completing the transmission of a data 
frame of predetermined maximum siZe. This means that the 
current count value can be compared With Zero to determine 
Whether or not there is suf?cient time left to transmit a 
further frame. Alternatively, the counter could start from a 
value equal to the predetermined token holding time the 
current count value being compared With a count value 
representing the time to transmit a frame of the predeter 
mined maximum siZe. 

Typically, for a 16M bit Token Ring, the predetermined 
token holding time Will correspond to the transmission of 
about 18K data bytes While the predetermined maximum 
frame siZe is for example 4K bytes. Of course, other values 
can be chosen depending on the capabilities of the end 
station ports Within the communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An example of a token passing communication system 
including end station ports according to the invention Will 
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noW be described With reference to the accompanying 
drawings, in Which: 

FIG. 1 is a schematic, block diagram of the communica 
tion system; 

FIG. 2 is a block diagram of a processing stage of an end 
station port in more detail; and, 

FIG. 3 is a How diagram illustrating operation of an end 
station port. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The communication system shoWn in FIG. 1 is a token 
passing ring and includes a hub unit 1 Within Which are 
mounted ?ve end station ports 2—6. Each end station port 
includes a relay 7 connected to the ring 8. Each system 
Which Wishes to communicate via the ring, such as a PC, ?le 
server and the like, or another communication system, is 
connected to a respective end station port via a processing 
stage 9. In this example, the end station port 2 is connected 
to a PC 10, the end station port 3 is connected to another ring 
communication system shoWn schematically at 11, the end 
station port 4 is connected to a ?le server 12 and the end 
station port 5 is connected to a PC 13. The end station 6 is 
not connected to a processing system. 

When the ring is initiated, control means (not shoWn) 
Within the hub unit 1 controls operation of the relays 7 so 
that they take up the con?guration shoWn in dotted lines in 
FIG. 1. Thus, for example, the relay 7 of the end station port 
2 connects an input port 14 to an input port 15 of the 
processing unit 9 and connects an output port 16 of the unit 
9 to an output port 17 connected to the ring 8. The relays 7 
of the end station ports 3—5 are set similarly While the relay 
7 of the end station port 6 connects the input port 14 directly 
to the output port 17 bypassing the processing unit 9. Thus, 
a closed ring communication system is set up Which passes 
through all the processing stages 9 With Which further 
processing means is connected. 

In operation, a token is transmitted around the ring 8 and 
if an end station port has data to transmit to another end 
station port, it holds the token for up to a predetermined 
token holding time and during this time transmits a data 
frame including the data to the desired destination end 
station port. The destination port, on receiving the data 
frame and recognising its oWn address as the destination 
address contained in the frame, then copies the data While 
alloWing the data frame to pass on around the ring until it 
returns to the source end station port Where it is removed. 
Conventionally, the token is then released on to the ring to 
enable another end station port to transmit data. HoWever, as 
Will be explained beloW, the present invention is concerned 
With the ability to transmit more than one data frame While 
continuing to hold the token as permitted by the IEEE 802.5 
Standard. 

The processing stage 9 is shoWn in more detail in FIG. 2. 
As can be seen, the input port 15 is connected to a receive 
store 18 Which can store an incoming frame (partially or 
fully) and Which can be read by the associated processing 
device such as the PC 10. The stage 9 also has a transmit 
store frame assembly unit 19 in Which a frame can be 
assembled for transmission on to the ring. Operation of the 
stores 18,19 is under the control of control logic 20 or a 
microprocessor (but preferably hard coded silicon) Which 
includes a doWn counter 21. 

An example of operation of the token passing communi 
cation system shoWn in FIG. 1 Will noW be described With 
reference to the How diagram shoWn in FIG. 3. The How 
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4 
diagram illustrates the operation of a typical end station and 
in this example it Will be assumed that the end station port 
2 Wishes to transmit data to the end station port 4. The 
control logic 20 determines Whether data is available to 
transmit (step 40). If it is, the control logic 20 causes the data 
to be assembled into a frame and stored in the transmit store 
19 (step 41). Next, the control logic 20 monitors the ring 8 
and determines When a token is received (step 42). Once the 
token has been received, the end station port 2 is free to 
transmit data frames onto the ring and in a step 43 the control 
logic 20 causes the ?rst data frame in the transmit store 19 
to be transmitted on to the ring. At the same time, the counter 
21 commences its doWn count and, if further data is to be 
transmitted, a neW frame is assembled in the transmit store 
19. 

It Will be assumed here that the maximum time (token 
holding time) for Which the token may be held is T (for 
example corresponding to the transmission of 18K data 
bytes) While the maximum siZe of a data frame is F (for 
example 4K bytes). 
The doWn count initiated in step 43 commences from a 

value of T-F. It Will be appreciated that this initial value is 
thus set as if a maximum length frame has been transmitted. 
The doWn count is decremented by one for each byte Which 
is transmitted. 
The control logic 20 monitors for the completion of 

transmission of a frame (step 44) and once the frame has 
been transmitted it then compares the current count value C 
With Zero. If C>0 then there is time to transmit at least one 
more frame even if that frame has the maximum permitted 
siZe F (step 45). If C<0 then it is unsafe to attempt to transmit 
a further frame since this may exceed the remaining avail 
able time and as a result the token is released and the counter 
reset (step 46). 

If C>0, a further frame can be transmitted and the control 
logic 20 determines Whether in fact there is a further frame 
to transmit (step 47). If there is not then again processing 
returns to step 46. HoWever, if a further frame is available, 
then the frame is transmitted, the doWn count continued and 
a further frame is assembled into the store 19, if necessary 
(step 48). Processing then returns to step 44. 
The construction of each frame Will be conventional and 

include at least a destination address (end station port 4 in 
this case), a source address (end station port 2) and other 
information required by the communication protocol. 

Although the counter 21 has been described as a doWn 
counter, it could equally Well be an up counter. The advan 
tage of a doWn counter is that the current count value C can 
be directly compared With Zero. In other Words, if the 
remaining count value C is less than 0 this indicates that 
there is insuf?cient time available to transmit a maximum 
siZe frame. 

I claim: 
1. An end station port for connection to a token passing 

communication system Which operates under a communi 
cation protocol and Which connects a number of end station 
ports and in Which said communications protocol under 
Which the system operates permits more than one data frame 
to be transmitted by an end station Within a predetermined 
token holding time comprises a frame assembly system for 
preparing a data frame, having a length not exceeding a 
predetermined maximum siZe, for transmission; a control 
system for controlling the passage of data to and from said 
end station port for transmission on to and receipt from said 
communication system, Wherein said control system causes 
a frame prepared by said frame assembly system to be 
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transmitted When the token is held by said end station port, 
and wherein said control system includes a monitor for 
determining Whether, following transmission of a current 
frame, there is sufficient time remaining to transmit another 
frame of said predetermined maximum siZe before said 
predetermined token holding time has expired. 

2. An end station port according to claim 1, Wherein said 
frame assembly system includes a store for storing a com 
plete data frame prior to transmission. 

3. An end station port according to claim 1, Wherein said 
monitor includes a counter Which is incremented or decre 
mented at regular intervals to monitor the time to transmit a 
data frame, and a comparator for comparing the time 
remaining until completion of the current predetermined 
token holding time and the time to transmit a frame of the 
predetermined maXimum siZe. 

4. An end station port according to claim 3, Wherein said 
counter comprises a doWn counter. 

5. An end station port according to claim 4, Wherein said 
doWn counter commences its count from a value equal to the 
difference betWeen said predetermined token holding time 
and the time for completing the transmission of a data frame 
of predetermined maXimum siZe. 

6. An end station port according to claim 3, Wherein said 
counter counts bytes transmitted on to the communication 
system. 

7. An end station port according to claim 1, Wherein said 
maXimum frame siZe is 4K bytes. 

8. An end station port according to claim 1, Wherein said 
predetermined token holding time is equal to the time to 
transmit substantially 18K bytes on to the communication 
system. 
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9. A token passing communication system operating 

under a communications protocol and connecting a number 
of end station ports, and in Which said communications 
protocol under Which the system operates permits more than 
one data frame to be transmitted by an end station port 
Within a predetermined token holding time, and Wherein 
each end station port comprises a frame assembly system for 
preparing a data frame, having a length not exceeding a 
predetermined maXimum siZe, for transmission; a control 
system for controlling the passage of data to and from said 
end station port for transmission onto and receipt from said 
communication system, Wherein said control system causes 
a frame prepared by said frame assembly system to be 
transmitted When the token is held by said end station port, 
and Wherein said control system includes a monitor for 
determining Whether, folloWing transmission f a current 
frame, there is sufficient time remaining to transmit another 
frame of said predetermined maXimum siZe before said 
predetermined token holding time has eXpired. 

10. A system according to claim 9, Wherein each end 
station port is associated With its oWn frame assembly 
system. 

11. A system according to claim 9 in the form of a ring. 
12. A system according to claim 9, Wherein the commu 

nication system comprises a local area netWork. 


